In vitro metabolism of [14C]-benalaxyl in hepatocytes of rats, dogs and humans.
The in vitro comparative animal metabolism study is now a data requirement under EU Directive 1107/2009 for registration of plant protection products. This type of study helps determine the extent of metabolism of a chemical in each surrogate species and whether any unique human metabolite(s) are formed. In the present study, metabolism of racemic [14C]-benalaxyl, a fungicide was investigated in cryopreserved rat, dog and human hepatocytes. The metabolites generated were identified/characterized by LC/MS/MS with radiometric detection and comparison with reference standards. [14C]-glucuronide conjugates of benalaxyl metabolites in rat, dog and human hepatocytes were confirmed via additional experiments in which known reference standards were incubated with dog liver microsomes in the presence of UDPGA. After 4 h of incubation, benalaxyl was extensively metabolized in all the species with the following trend: dog (100%) > human (86%) > rat (75%). In all species, the major metabolic pathways consisted of hydroxylation of the methyl group in the xylene moiety to 2-hydroxymethyl-benalaxyl, further oxidation to its carboxylic acid analogue (benalaxyl-2-benzoic acid), and hydrolysis of the methyl ester to yield benalaxyl acid or 2-hydroxymethyl benalaxyl acid. In addition, glucuronidation of phase I metabolites occurred in all species, to a higher extent in dog hepatocytes in which 2-hydroxymethyl-benalaxyl-glucuronide conjugate constituted the most significant metabolite. No major unique metabolite was observed in human hepatocytes. Also, benalaxyl did not undergo stereo-selective metabolism in rat or human hepatocytes.